Comb-locked Cavity-assisted Double Resonance (coca-dr) Spectroscopy Of Molecules With Khz Accuracy by Hu, Shui-Ming
COMB-LOCKED CAVITY-ASSISTED DOUBLE RESONANCE (COCA-DR) SPECTROSCOPY OF MOLECULES
WITH kHz ACCURACY
CHANGLE HU, Hefei National Laboratory for Physical Science at Microscale, University of Science and
Technology of China, Hefei, China; VALERY PEREVALOV, Laboratory of Theoretical Spectroscopy, Insti-
tute of Atmospheric Optics, Tomsk, Russia; CUNFENG CHENG, TIAN-PENG HUA, AN-WEN LIU, YU
ROBERT SUN, JIN WANG, YAN TAN, SHUI-MING HU, Hefei National Laboratory for Physical Science
at Microscale, University of Science and Technology of China, Hefei, China.
Double resonance (DR) spectroscopy has been frequently applied
in state-selective excitation and to reach energy levels forbidden to
single-photon transitions. Due to the low cross section of two-photon
transitions, usually high-power pulsed lasers are needed, which pre-
vent high-precision measurements. Here we present a newly devel-
oped comb-locked cavity-assisted double resonance (COCA-DR) spec-
troscopy technique, which simultaneously lock two near-ir diode lasers
to a high-finesse cavity and an optical frequency comb. Doppler-free
spectra of molecules with selected speeds along the laser beam were
observed, and the DR line positions were determined with a frequency
accuracy of 3 kHz. The V and Λ type DR measurements of CO overtone
transitions near 1.6 µm were used to verify the frequency accuracy of
lines measured by COCA-DR. Transitions to the highly-excited (60025)
(vCO = 8) “dark” state of the CO2 molecule were measured using the
(30013) vibrational state as the intermediate. Rotational energies of the
(60025) state were determined for the first time, and they were compared with the calculated values based on effective
operators. The study paves the way to pump-probe measurements of molecules with unprecedented precision.
